MAPK kinase, MEK, which activates ERK by phosphorylating it on tyrosine and threonine residues ( Figure 1 ). The Ras/ MAPK pathway mediates most growth factor (GF) receptormediated signaling. Activation of a Ras family member (H-Ras, K-Ras, N-Ras) leads directly to activation of the Raf kinases (Raf-1, A-Raf, B-Raf). The Rafs are also called MAPK kinase kinases because they phosphorylate and activate MEK1 and MEK2. The MEKs, in turn, phosphorylate ERK1 and ERK2, their only known targets. Then ERK, among other things, phosphorylates and activates transcription factors affecting gene expression and ultimately cell proliferation.
Omori et al. (9) showed that pcy/pcy cystic kidneys have elevated levels of activated or phosphorylated ERK (P-ERK), specifically in the cystic epithelium of embryos, newborns, 1-wk postnatal animals, and 8-wk-old mice. While these pcy/pcy mice develop renal cysts before birth, their kidneys do not become abnormally large until about 8 wk of age and the mice usually survive for 6 mo or more, making them an excellent model to study therapeutic agents over a relatively long period of time (11) . In this study, mice were fed PD184352 every day for a week starting at 10 wk of age, and then every 3 d up to 17 wk. PD184352 reduced kidney size, % kidney weight/body weight, cystic index, and serum creatinine. Consistent with improved renal function, pcy/pcy mice receiving PD184352 were better able to concentrate urine and had lower BP. The only potential problem was a decrease in (nonkidney) body weight in the treated animals.
The rationale for targeting the MEK/ERK pathway is based on previous studies that showed that cAMP-dependent proliferation of cultured human autosomal dominant PKD (ADPKD) cyst-lining epithelial cells is mediated through the activation of ERK (12) (13) (14) and that P-ERK levels are elevated in the cystic epithelium of Han:SPRD ϩ/cy rat kidneys (15) . It is now thought that the cell proliferation phenotype in PKD involves an abnormal response of cyst epithelial cells to cAMP that may be a consequence of dysregulated calcium signaling (14, 16) . In cyst epithelial cells, cAMP agonists stimulate the B-Raf/MEK/ ERK pathway (Figure 1, right) . By contrast, cAMP inhibits ERK activity and slows proliferation of normal renal epithelial cells (Figure 1, left) . These studies have also shown that normal renal epithelial cells can be switched from a cAMP-inhibited phenotype to a cAMP-stimulated phenotype by lowering intracellular calcium (14) , and that ADPKD cells can be rescued (switched back) by raising intracellular calcium (16) .
The basis for this phenotypic switch appears to be the response of B-Raf to cAMP. In normal cells (Figure 1, left) , B-Raf is repressed by Akt (also called protein kinase B) in a phosphoinositide-3 kinase (PI3K)-and calcium-dependent manner. By contrast, in ADPKD cells and in calcium-restricted cells ( Figure  1 , right), Akt activity is decreased, thus allowing B-Raf to be activated by cAMP. Activation of B-Raf leads to MEK and ERK activation and results in increased cell proliferation. Another MEK inhibitor, PD98059, was shown to block ERK activation and prevent this cAMP-dependent cell proliferation in PKD cells (13, 14) . Thus, it appears that the key to the aberrant cell proliferation in PKD is cAMP-dependent B-Raf activation, with downstream activation of MEK and ERK. The paper by Omori et al. further confirms the importance of MEK/ERK signaling, now in a model of NPHP3, suggesting that renal cystic diseases in general may share a common, characteristic signaling pathway. Importantly, this paper shows that MEK inhibition slows cyst growth in vivo.
A valid question to ask is whether this anticancer drug would hold up to the requirements of a PKD therapeutic trial. In other words, will this compound be safe and effective over decades? PD184352 has been through phase I and phase II clinical trials to evaluate its effectiveness toward a variety of solid tumors, the large majority carrying RAS gene mutations (17) (18) (19) . It was found to be highly specific (MEK is the only known target) and well tolerated at the doses tested. However, although it looked promising initially during phase I trials, it showed disappointing antitumor effectiveness during phase II trials. Nevertheless, a Ͼ50% reduction in ERK phosphorylation could be demonstrated in tumor tissue, indicating that the drug did reach its intended target.
So is there cause for hope? It now turns out that the pathway by which MEK is activated in tumors may dramatically affect its sensitivity to PD184352. For unknown reasons, tumors that contain B-RAF mutations are "exquisitely sensitive" to MEK inhibition, in contrast to tumors that contain RAS mutations or other mutations that lead to high P-ERK levels (20) . Logic would suggest that tumors sharing common pathways leading to MEK/ERK activation would be equally sensitive to PD184352-but apparently this is not the case. This could explain the poor responses of PD184352 in phase II trials, as most of the tumors had RAS rather than B-RAF mutations (20) . Is it possible, then, that the success of PD184352 in treating cyst growth and kidney enlargement (9) is because these cells contain B-Raf that is constitutively active due to reduced Akt activity-this B-Raf being activated not by mutation but by cAMP? If so, PD184352 and new-generation MEK-specific inhibitors may hold promise for treating PKD. (14) .
